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ABSTRACT

Our actions during the next two decades will largely determime how many ol the world’s ca. 300,000 species of
vascular plants will survive for future generations. The fundamental data that define both the taxonomic frameworks
within which species are circumsceribed and delimited from related species, as well as the geographical distributions
of those species, reside in the worlds ca. 3000 herbaria. These herbaria, and the taxonomists who work in them. can
and must play a eritical role in identifving as rapidly as possible those species most threatened with extinetion. A
project that has focused on the species in Madagascar's seven endemic plant families has demonstrated the necessity
of reviewing, and then revising when necessary. the existing taxonomic framework. Comprehensive databasing and geo-
referencing of primary occurrence data then facilitated simple GIS analvses of Extent of Occurrence. Area ol Occupancy.
estimates of the number of “subpopulations.” and their presence/absence in protected areas. all of which are parameters
that contribute to an expedient preliminary assessment ol extinction risk. In addition, simultaneous mapping of all
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lance: both those already incorporated in the protected arcas svstem. and, more impurlanll_\. those that currently fal

outside ol the protection network. Partnerships among the world’s herbaria can ethceiently achieve an mitial globa
assessment of the most threatened vascular plant species by focussing on taxa endemic at polinical and regional (e.g..
Hotspot) scales. The svnthesis and analvsis of the primary data housed in the world’s herbarta—our only incontestable
record of plant life on Earth—constitutes the most effective and robust means of directly mforming conservation
planning, and thereby mimimizing the loss ol plant diversity.
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As the term “biodiversity™ has entered the n-
ternational lexicon of the environment during the
past decade. one of the most fundamental aspects
of the concept has often been neglected: principal
knowledge of hiological diversity emanates from the
study of natural history collections by taxonomists.
Plant taxonomists utilize herbarium specimens to
erect taxonomic frameworks within which species
are defined. circumseribed, and delimited from re-
lated species. In addition to portraving the Timits
of variability of individual taxa, those herbarium
specimens representative of a given taxon also con-
stitute primary occurrence data that collectively de-
pict the verihable (i.e.. vouchered) geographical
distribution of the taxon. Thus. herbaria. and the
taxonomists who examine. classify, and curate the

primary specimen data that reside in herbaria. fur-

nish the “what,” “where.” and “when.” mtially
necessary 1o document plant hife on Earth, As such,
they have a unique and eritical role to play in glob-
al efforts to mitigate the loss of biodhversity. Recent
studies of the families of vascular plants endemic
lo Madagascar (Schatz et al., 2000a) demonstrate
that central to such a role 1s the revisiting. reattri-
buting, and synthesis of the primary data itself.
Tens of thousands of plant species have already
been listed as threatened with extincetion. The 1997
[UCN Red List of Threatened Plants (Walter & Gil-
let. 1998). The World List of Threatened Trees (Old-
field et al.. 1998). and their to-be-revised-vearly
clectronie Internet successor, 2000 [UCN Red List

of Threatened Species (see [ITUCN]). serve as sober-
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Table 1.

Malagasy endemic plant families: Revised (since 1998) taxonomic frameworks.

No. of Newly Newly Placed nto

species recognized described synonymy
Asleropelaceae 3 3 (38%) 2 (25%) —
Didymelaceae 2 — — —
Kaliphoraceae l — — —
Melanophyllaceae O | (17%) | (17%) 4
Physenaceae 2 — — —
Sarcolaenaceae O() 29 (42%) 23 (38%) —
Sphaerosepalaceae 18 2 (11%) — —
Total (%) O7 31 (32%) 26 (27%) 1

e — o —— _— - —

ing baselines on the state of the Earth’s plant re-
sources. As commendable as these efforts are. the
fact remains that the majority of plant species have

not yet been evaluated with regard to their risk of

extinction. As would be t'.\p('('h'(l. the lists are
heavily biased in their representation to the com-
paratively well-known floras of Europe and North
America, and to a lesser degree Australia and
South Africa. or to specific taxonomic groups (e.g..
conifers, palms) or life forms (e.g.. succulents) pop-
ular in cultivation. One suspects therefore that the
number of threatened plant species identified thus

far 1s only the tip of the iceberg. In the absence of

an exhaustive survey of all ca. 300,000 (or more?)
species of vascular plants (Prance et al.. 2000). a
strategy to identify and safeguard those remaining
species most at risk of extinction must be imple-
mented as rapidly as possible. How can the daily
work of herbaria and taxonomists contribute to such
a strategy and thereby directly inform conservation
planning?

CONSERVATION ASSESSMENTS BAseED oN O1D
TAXONOMY Wil BE INADEQUATE AND
MiISLEADING, BEcAUSE THEY FAlL To INCLUDE
RECENT PRIMARY DATA: REVISITING THE “WHAT"

The goal of the Endemic Families of Madagascar

Project has been to provide current assessments of

the conservation status of all spt'('ies i the seven

families of vascular plants endemic to Madagascar

and the Comoro Islands (Schatz et al.. 2000a). An
essenhial hirst step in that Process was the reeval-

uation of existing taxonomic frameworks for each of

the families, four of which were originally sub-
sumed  within non-endemic  families:  Asteropei-
aceae within Theaceae (Perrier de la Bathie, 1951):
Kaliphoraceae and Melanophyllaceae within
Cornaceae (Keraudren. 1958). and Physenaceae
within Capparaceae or Flacourtiaceae (Perrier de
la Bithie, 1946). The available taxonomy prior to

our review dated on average to 1952 (ranging from

1937 1o 1963). Reevaluation of existing taxonomie
frameworks entailed examination of all primary
specimen data. In the case of three of the fami-
Didymelaceae (Leandri, 1937), Kaliphora-

lies
ceae, and Physenaceae—together comprising just
five species. the most recent frameworks remain
valid. But in the remaining four families—Astero-
pelaceae. Melanophyllaceae, Sarcolaenaceae (Ca-
vaco, 1952). and Sphaerosepalaceae (Capuron.
1963)—review of all primary data necessitated
their taxonomic revision (Randrianasolo & Miller.
1999: Schatz et al.. 1998, 1999a, b, 2000b. 2001:
Lowry et al.. 1999, 2000). In all but one instance,
a synoptic format for the revisions was adopted for
the sake of expediency: the revised taxonomic
framework was illumiated through new identifi-
cation keys emphasizing diagnostic features, and
full synonymy for each taxon was given, but only
the newly described species were provided with full
descriptions. These revised taxonomie frameworks
include 31 newly recognized species (or 34% of the
02 total species now enumerated in those four fam-
1hes), 26 of which were newly described: 4 formerly
recognized species and a number of infraspecies
were placed into synonymy (Table 1). Primary data
that had been collected since publication of the
former frameworks accounted for 19 (73%) of the
20 newly described species. In the remaining 12
newly described or recognized species, specimens
ascribed to other species in the previous taxonomy
were judged to represent clearly discermble. dis-
linct taxa based Lupon mnrphnlngi('al and ecogeo-
eraphic criteria. Conversely, in the cases of species
and infraspecies now placed into synonymy, for-
merly cited specimens, in conjunction with newly
avatlable material, revealed taxa that could no lon-
ger be distinguished from earlier described species.
Clearly, assessments of conservation status based
on the taxonomies that existed prior to our reeval-
uation would have been highly flawed and mislead-
ing., and would have failed entirely to account for
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one third of the species now recognized in the sev-

en endemice families.

CONSERVATION IS ALL ABOUT GEOGRAPHY. BUT
MOST OF PLANT DIVERSITY IS NOT GEO-
REFERENCED: REATTRIBUTING THE “WHERE”

Mapping the primary occurrence data upon
which a taxonomice framework stands has long been
a preoccupation of taxonomists: most revisions in-
clude distribution maps ol the taxa. Distribution
mapping 1s usually a tedious task msofar as the
majority of primary data collected prior to the latter
decades of the 20th century are only imprecisely
located 1n relation to population centers or phys-
ographic features of the landscape. but lack the
precise geographical coordinates that can now be
assigned so easily in the field with Global Position-
ing System (GPS) technology. As a consequence.
most of plant diversity must be post facto geo-rel-
erenced in order to capitalize on the current revo-
lution in computer mapping and spatial analysis
brought about through Geographical Information
Systems (GIS) tools. ()H)-l‘t—*fﬁl‘ﬂl(‘il]g ol pl'illlzll'}’
data representing the Malagasy endemic families
has been greatly facilitated by the compilation of a
Gazetteer to Malagasy Botanical Collecting Locali-
ties |Schatz & Lescot, 2001, Some historical SpeC-
imens that lack coordimates may simply be impos-
sible to geo-reference to a scale that has meaning
for conservation. In the majority ol cases. however.
ceo-referencing can be achieved to obtain a Mini-
mum Mapping Unit of plus or minus one miute of
latitude/longitude, more  than  sufficient for the
coarse area eslimates used 1n conservalion assess-
ments. Even in cases of uncertainly mvolving col-
lections known to originate from within protected
arcas 1n Madagascar, but without any greater pre-
cision, e.¢.. the Réserves Naturelles or RN collection
series, mapping o the centroid of the [H'()l('(‘l(‘l'
arca polygon stll constitutes a valuable reattribu-
tion that can be included in area and subpopulation
estimates. Of even greater importance 1s that col-
lections in the R sertes document historical pres-
ence within the ')l'()l(‘('l(‘(l areas network.

With reconfirmed  taxonomic  frame-

new  and

works in place that are based on the totality of

avatlable primary data. the next step in assessing

the conservation status of each spt*('it's entatls anal-

vsis of 1ts geography. including the geography of

current land cover and threat. Conservation ulti-
malely depends on sufficient space to maintain a
viable population. the size of which will vary con-
siderably from one species 1o another depending

upon life histories and habitat requirements. Al-

though 1deally one would want to conduct a long-
lerm Population Viability Analvsis (PVA) to deter-
mine exactly what constitutes “sufficient space™ for
cach species, area measurements calculated di-
rectly with GIS tools based solely on the primar
occurrence data can provide a rapid first estimate
of a species’ vulnerability to threat. and therefore
a means of prioritizing concern. Among the as-
sumptions inherent i such an inmtal evaluation
are: (1) that the known collections and localities for
a given species are a vahid reflection of 1ts abun-
dance and distribution: (2) that widespread and
common species will be at lower risk than restricted
and rare species: and (3) thal species occurring
within protected areas will be at lower risk than
species that occur only outside of protected areas.
The IUCN Red List Categortes (IUCN, 1994 TUCN/
SSC Criterta Review Working Group. 1999) serve
as a gutdelime for incorporating the area measure-
ments of Extent of Occurrence and Area of Occu-
pancy into a hierarchical delineation of extinction
risk. For example, among the species in the endem-
i Malagasy families, newly described Melanophyl-
[a modester G. E Schatz, Lowry & A.-E. Wolf (Me-
lanophyvllaceae) (Schatz et al., 1998). 1s classified
as Critically Endangered (CR) given an Extent of
Occurrence less than 100 km?, an Area of Occu-
pancy less than 10 km?, and a single known pop-
ulation (Schatz et al.. 2000a). On the other hand.
\steropeta densiflora Baker 1s classified as Valner-
able (VU) due to an Extent of Occurrence less than
20.000 km? (Fig. 1), an Area of Occupancy less
than 2000 km? (Fig. 2). and less than 10 known
“subpopulations™ (the number of non-contiguous
occupied cells or cell elusters within the 10 km X
1O km grid utilized to estimate the Area ol Occu-
pancy) (Fig. 2) (Schatz et al., 2000a).

In addition to facilitating rapid area measure-
ments that can be incorporated into evaluations of
extinction risk, reattributing primary data with geo-
craphical coordinates also allows the modeling of
potential distribution (Skov, 2000: see also [BIODI]
and |Species Analyst]). Utihzing the spatial analvi-
ical functions of GIS. an envelope of independent
physical and  environmental variables associated
with a set of primary occurrence data points can he
described. and in so doing define an environmental
niche. and hence. a potential distribution that cor-
responds to the range of documented heterogeneity.
When compared against current land cover as re-
vealed  from satellite imagery. remaining viable
habitat comnciding with (preferably recently) docu-
mented distribution can be identified. In the ab-
sence of extant viable habitat that intersects the
documented distribution. i.e.. when all historical
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Figure 1. Extent of Occurrence (= 17.830 km?) of
Asteropeta denstflora Baker in Madagascar.

primary data originate from areas now converted to
urban or agricultural uses, conservation hopes for
a species may still e within areas of potential dis-
tribution and remaining viable habitat.
Conservation in such places as Madagascar may
ultimately depend upon encompassing a species

within some type ol protected area. An overlay of

protected areas polygons in relation to primary oc-
currence data istantly reveals if a “gap™ in pro-
tection exists. Among the 97 species in the seven
families endemic to Madagascar, at least 28 species
are not presently recorded from protected areas.
The situation i1s potentially far bleaker for the spe-
cies endemic to Ecuador, where over 75% of the
4011 endemic species are not vet documented in
protected areas (Valencia et al., 2000). Similarly.
the 1995 revised ROTAP (Rare or Threatened Aus-
tralian Plants) listing (Briggs & Leigh, 1996) re-
veals that 47% of the 5031 listed taxa are not doc-

umented from protected areas. If one goal of

conservation is to ensure that the maximum number
of species is included within the protected areas
network, then considerations of complementarity
dictate that centers of endemism. 1.e.. concentra-
tions ol co-occurring local endemic species. be
identihed (Wilhhams, 1999). For Madagascar, si-
multaneous mapping of all species in the endemic
families revealed. for example, that the Ibity/ltremo
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Figure 2. Area ol Occupancy (= 1800 km?) and num-
ber of “subpopulations™ (7 individual cells + 2 cell clus-
lers = 9) of Asteropeia densiflora Baker in Madagascar as
defined by a 10 km > 10 km gnid.

Massifs on the Central High Plateau., which are
veologically characterized by a complex mosaic of
oranitic, marble, and quartzite substrates, consti-
lute an important center of endemism that is not
currently encompassed within the protected areas
network. Of the ten endemic families’ species re-
corded from Ibity/ltremo. hve (all Sarcolaena-

ceae)—Leptolaena diospyroidea (Baill.) Cavaco,
Pentachlaena latifolia H. Perrier, Perrierodendron
quartzitorum J.-F. Leroy, Lowry, Haevermans, Labat
& G. K. Schatz, Schizolaena microphylla H. Perrnier,
and an undescribed species of Xerochlamys/Sarco-

are c-’ssenlia“y restricted to the Massiis.

laena
and are therefore entirely lacking protection. The
presence of numerous other local endemies in the
Ibity/Itremo  Massifs, mcluding a number of le-
cumes (Du Puy & Moat, 1998). forcefully argues
for the immediate establishment of new protected
areas in the region. Simultaneous mapping of all
species 1n the endemic families also revealed the
importance and management needs of existing pro-
ltected areas. In particular, the small Réserve Na-
turelle Integrale of Betampona (2228 ha) shelters
20 species in the endemic famihies, including two
newly described as a result of revised taxonomies
within Sarcolaenaceae (Pentachlaena betamponen-
sts Lowry, Haevermans, Labat & G. E. Schatz and
Rhodolaena leroyana G. E. Schatz, Lowry & A.-E.
Wolf) that are known only from this reserve. Map-
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ping reattributed primary occurrence data of re-
stricted range species. e, country endemics. or
species endemic 1o Ecoregions (Olson & Dinner-
stern, 2002 ||||is \’()lllmel) Or I‘lntsp()ls (M}'(‘I'H et al..
2000). may well constitute the most efficient and
robust means ol directly forming conservation

planning.

MUCH OF PLANT DIVERSITY IS “RARE. L.E..
DOCUMENTED BY VERY FEW COLLECTIONS, AND
HErpariy AND THEIR AssoCIATED DAy ARE
[DIOSYNCRATIC: STRATEGIES AND NEW
STRUCTURES FOR RAPIibryY ACHIENING THE
SYNTHESIS OF REATrrisured Primary Dara

Faced with the very real prospect ol losing a sig-
nificant proportion of the estimated 300000 or
more species ol vascular plants during the coming
decades. it is incumbent upon the systematics com-
munity to svnthesize the most relevant primary
data. and disseminate that data to governments and
the conservation community. By definition. such a
svinthesis must go bevond Red Lists per se as they
are currently envisioned by TUCN (see [TUCN]). Al
though Red Lists attempt to draw attention 1o the
species most at risk of extinetion, because they lack
the underlving geo-referenced primary data. they
have only very limited utility for conservation plan-
ning. Nevertheless, Red Lists in their current form.
along with country and regional checklists. can
help guide the prioritization of primary data svn-
thesis. By identifving the greater than 25% ol Fcu-
adoran species known only [rom the type collection.
and the ereater than 50% known from only one or
two populations, and conversely. the less than 109
that are “common™ (known from ten or more pop-
ulations). the Ecuador Red List of Endemic Plants
(Valencia et al.. 2000) serves to prioritize which
species should be subject to comprehensive pri-
mary data svnthesis. Similarly. ROTAP lists nearly
200 Australian species known only from the type
collection (Briggs & Leigh, 19906). Surelv. a com-
prehensive synthesis of all vascular plant species

known only from their type collection. and the geo-

referencing of as many as possible. must be one ol

the very first priorities.

Species known only from a single (tvpe) collec-
Lion are merely an extreme case of endemism.
Within the context of the Convention on Biological
Diversity (see [CBD]). governments are obligated to
pay particular attention to all those species endem-
i within their borders. Among the nearly 31,000
species listed in the 1997 [UCN Red List of Threat-
ened Plants (Walter & Gillet. 1998).
ole-country endemics. The recent Red Book of Tran

Ol % were sin-

(Jahli & Jamzad. 1999) evaluates all 1727 endenic
species (229% ol the total flora). and the l.cuador
Red Book focuses solely on the endemic species,
What is required next is the assimilation and geo-
referencing of the primary data of all of these. as
well as every other country’s endemic taxa. Priority
S'l““l(i l)(' ‘d(‘('()l‘(lf‘(l 1O Sl)('('i(’ﬁ ]'('l)l'(’.\'('“tilli\l' ()“('“‘
demice higher taxa, 1.e. famihies and genera. A sim-
ar approach should be adopted within the frame-
work of the new Critical Ecosystem Partnership
Fund initative (see |[CEPEF]). which seeks 1o ad-
dress conservation needs atl a regional scale, as de-
limited by conservation Hotspots. which are them-
selves defined in part by a mimimum number (1500)
2000)).

Kknowing where the endemie species occur (or al

of endemic plant species (Myers et al..

least occurred at some point in the past. and might
possibly still occur) within countries or regions s
fundamental for the rational allocation of finite con-
servalion resources.,

But as the review of all primary data represenl-
me the Malagasy endemice families has demonstrat-
el knowing where the endemic species occur must
he predicated on knowing just what the endemic
species are. Catalogues such as those for Ecuador
(Jorcensen & Lean-Yanez, 1999) and Peru (Brako
K Zarucchi. 1993) ivolve some review of the pri-
mary data. but generally do not exhaustively inven-
tory all existing  specimens. Revised  taxonomie
(rameworks. however. should in theory bhe hased
apon examination of all existing collections, and
therefore represent the most appropriate and op-
portune point al which to disseminate reattributed
primary data. Indeed. deposition of reattributed pri-
mary data into an Internet-accessible  database
<hould be a sine qua non for publication ol a re-
vised taxonomice framework. just as deposition ol

GenBank

INCBI]) has become (1n most cases) a necessary

nucleotide  sequence  data nto (see
precondition for publishing  phylogenetic rame-
works. For revised taxonomies of the Malagasy en-
demic families. compirehensive. reattributed (i.e.
ceo-referenced) primary data have been deposited
i the worlds Targest botanical specimen database.
o which  Internet  access i1s provided  through
W TROPICOS (see [MBG]). Recent discussion ol
the  state of  bioinformaties for biodiversity - has
counded the call for improved infrastructure. and
highlichted various developments involving remote
query and retrieval from multiple, so-called distrib-
uted databases (= "illlvl'()'u'l‘al)i|il)") (Hisln. 20000):
2000:; Krishtalka & Humphrey.

2000). Nevertheless. in conjunction  specihceally

Fdwards et al..

with the publication of revised taxonomic frame-

works. it would seem appropriate and extremely
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Table 2. varc'sc'nlzlli\'('llvss of TROPICOS specimen
database on 10 October 20(X).

——

® |.5 + mullion specimen records

® 022.668 geo-relerenced

® .14 million identihied to spp. representing 117,806
spp.

® 15,752 spp. (39%) represented by only 1 specimen

® 62,709 spp. (53%) represented by 1 or 2 specimens

® 90,156 spp. (82%) represented by 10 or less specimens

® 1,712 spp. (4%) represented by 50 or more specimens

GenBank

("SpecimenBank™) for deposition of the underlying

useful  to  establish a analog
geo-referenced primary data. The utility of recent
Species  Plantarum—~Flora of the World (see
| ABRS]) treatments of Irvingiaceae (Harris, 1999),
Stangeriaceae (Steyn et al., 1999), and Welwitschi-
aceae (Steyn & Smith, 1999) would be significantly
enhanced if the underlying primary data were ac-
cessible from an Internet specimen database. Just
as the nucleotide sequences in GenBank document
the microgeography of biodiversity, natural history
collections  define its  macrogeography. Obvious
linkages between the two scales should be made.
as well as to seedbanks and living germplasm col-
lections (at [IPGRI| and [NPGS)).

Although the TROPICOS database of the Mis-
sourt Botanical Garden does contain some exhaus-
tive sets of primary data such as those assimilated
in the course of the review and revision of the Mal-
agasy endemic families, in general, it reflects the
idiosyneratic, incomplete nature of herbaria and
their associated specimen data. The sources of the
representativeness of TROPICOS (mostly contem-
porary collections from a limited number of re-
gions), wherein 117,806 species are represented by
1.5+ million specimens, dictate that the majority
of species are represented by only one or two spec-
imens; conversely, only 4% are represented by 50
or more specimens (Table 2). Just as taxonomic re-
visions require the pooling of primary data from
numerous herbaria, the synthesis of such data for
conservation must also involve “North/South™ her-
barium databasing partnerships. For any given
country or region of the world, usually a limited
number of internal and external herbaria hold the
majority of unique primary data. Adopting a spe-
cies by species approach, and beginning with those
endemic to countries and regions. North/South her-
barium partnerships should work to synthesize pri-
mary data into a global plant conservation database.
A model already exists to emulate for the devel-
opment of such a database. Botanical Garden Con-
servation International (see |[BGCI|) serves as a co-

ordinating body to galvanize ex situ plant
conservation elforts at over 500 member botanical
cardens, maintaining a database of the ca. 85,000
species currently in cultivation in those gardens.
Similarly, the 3000 herbaria worldwide (Holmgren
et al.. 1990). and indeed. the ca. 215.000+ plant
species not yet i cultivation, would benefit tre-
mendously from an analogous coordinating body
("Herbarium Conservation International™) to help
facilitate databasing partnerships for the synthesis
of primary data that could directly inform in situ
plant conservation. Such a coordinating body would
assist in the organization of regional herbarium net-
works such as the highly successful Southern Af-
rican  Botanical Diversity Network (see [SABO-
NET]), and ensure that they are partnered with the
appropriate Northern herbaria. The ongoing Red
List Program within SABONET (Golding, 19994,
1999h, 2000) would be greatly enhanced from for-
malized partnerships with the Northern herbaria
where the majority of primary data from the region
are housed.

The task of synthesizing primary data of the mosi
threatened plant species is large. but by no means
imsurmountable. The analysis of over 4000 Ecu-
adoran endemic species was achieved within a little
over a year of the publication of the Ecuador Cat-
alogue. With ca. 300,000 species to track. and
3000 herbaria, each herbarium would need to take
responsibility for only 100 species on average. In-
dex Herbariorum lists 8800 staff working at the
3000 herbaria: throw in an additional 1200 stu-
dents and volunteers, and each person would be
responsible for collating the primary data of just 30
species on average. In fact, the task i1s not even
that great. There are numerous widespread species
of little or no conservation concern (except when
their invasive capacity leads to the displacement of
indigenous species). The problem should thus be
attacked from both ends, i(]mllif}'ing both the most
widespread and “weedy™ species, as well as those
represented only by one or several collections. Mo-
mentum 1s building to synthesize information on
invasive species globally (see [GISP| and [NBII)).
but there is as yvet no organized effort to tackle the
latter, i.e.. the rarest of species. Similarly, great pro-
gress (sometimes even with redundant and overlap-
ping efforts) i1s being made to diffuse the “names”™
of biodiversity (see [ABI], [IPNI]. [1OPI]. [ITIS].
|Species 2000]). However, as governments and con-
servation organizations seek to prioritize and pro-
lect remaiming tracts of viable habitat, it is imper-
ative that they have access to more than just the
“what™ of threatened biodiversity. “Names™ have
meaning only in relation to the primary data that
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define them: ongimally by their types. and then sub-
sequently all the other specimens assigned 1o them
l)) taxonomists in the course of trving to order the
orand diversity of life. Therefore, by definition. the

ES

meanings of plant “names™ cannot remain slatic.
Lach new collection expands the meaning in space
and/or time. and has the potential to significantly
modify or alter the meaning, or even to define a
new name. To maximize the number of plant spe-
cies that will survive the current extinction wave.
we must also furnish the “where™ of rare and threat-
ened plant species, continually revisiting and re-
attributing the primary specimen data, our only in-

contestable record of hife on Earth.
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